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LENS APPARATUS, CAMERA, CONTROL
METHOD, AND STORAGE MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an optical appara-
tus, such as an interchangeable lens and a camera, used for
an imaging system having an image stabilization function.

Description of the Related Art

[0002] One interchangeable lens type imaging system
having an image stabilization function for optically reducing
(correcting) an image blur moves a correction lens provided
in an interchangeable lens relative to an optical axis and
moves an image sensor provided in the camera relative to the
optical axis, as disclosed in Japanese Patent Laid-Open Nos.
(“JPs”) 2009-265182 and 2015-194712. The imaging sys-
tem disclosed in JP 2009-265182 provides the image stabi-
lization through the correction lens before imaging starts
(before the exposure starts), and moves both the correction
lens and the image sensor for the image stabilization during
the imaging. This imaging system calculates a moving
amount of the image sensor during imaging according to the
position of the correction lens when the imaging starts. The
imaging system disclosed in JP 2015-194712 controls a
movement of the correction lens for the image stabilization
after the correction lens is moved to the center position of
the movable range when the imaging starts.

[0003] The imaging systems disclosed in JPs 2009-
265182 and 2015-194712 need a long time to prepare for the
image stabilization due to the calculation of the moving
amount of the image sensor and the movement of the
correction lens to the center position in the movable range.
For this reason, for example, when the image stabilization is
performed by moving both the correction lens and the image
sensor during imaging in continuous image capturing, the
continuous capturing speed may become lower depending
on the calculation time and the movement time of the
correction lens.

SUMMARY OF THE INVENTION

[0004] The present invention provides an optical appara-
tus that can perform a good image stabilization during
imaging.

[0005] A lens apparatus according to one aspect of the
present invention is attachable to a camera that includes a
first corrector configured to move configured to move for an
image stabilization and includes a second corrector config-
ured to move for the image stabilization, and a controller
configured to control, based on an imaging condition, the
second corrector according to a first drive that moves both
the first corrector and the second corrector during imaging,
or a second drive that moves only one of the first corrector
and the second corrector during the imaging.

[0006] A camera according to another aspect of the present
invention to which a lens apparatus is attached includes a
first corrector configured to move for an image stabilization,
and a controller configured to control the first corrector. The
lens apparatus includes a second corrector configured to
move for the image stabilization, a determiner configured to
control, based on an imaging condition, the second corrector
according to a first drive that moves both the first corrector
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and the second corrector during imaging, or a second drive
that moves only one of the first corrector and the second
corrector during the imaging, and a lens side notifier con-
figured to notify the camera of a determination result of the
determiner. The controller controls the first corrector accord-
ing to the first drive or the second drive based on the
determination result of the determiner notified from the lens
apparatus.

[0007] A camera according to another aspect of the present
invention to which a lens apparatus is attached includes a
first corrector configured to move for an image stabilization,
and a controller configured to control the first corrector. The
lens apparatus includes a second corrector configured to
move for an image stabilization. The controller controls,
based on an imaging condition, the first corrector according
to a first drive that moves both the first corrector and the
second corrector during imaging, or a second drive that
moves only one of the first corrector and the second cor-
rector during the imaging.

[0008] A control method of an imaging system according
to another aspect of the present invention that includes a
camera having a first corrector configured to move for an
image stabilization and a lens apparatus having a second
corrector configured to move for the image stabilization
includes the steps of acquiring an imaging condition, and
controlling, based on the imaging condition, the second
corrector according to a first drive that moves both the first
corrector and the second corrector during imaging, or a
second drive that moves only one of the first corrector and
the second corrector during the imaging. A non-transitory
computer-readable storage medium storing a program for
causing a computer to execute the control method also
constitute another aspect of the present invention.

[0009] Further features of the present invention will

become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a block diagram illustrating a configura-
tion of an imaging system according to a first embodiment
of the present invention.

[0011] FIG. 2 is a block diagram showing a configuration
of an image stabilization unit according to the first embodi-
ment.

[0012] FIG. 3 is a flowchart showing determination pro-
cessing according to the first embodiment.

[0013] FIG. 4 is a flowchart showing image stabilization
processing according to the first embodiment.

[0014] FIG. 5 is a flowchart showing determination pro-
cessing according to a second embodiment of the present
invention.

[0015] FIG. 6 is a flowchart showing image stabilization
processing according to the second embodiment.

[0016] FIGS. 7A and 7B explain an image stabilization
according to the first embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0017] Referring now to the accompanying drawings, a
description will be given of embodiments according to the
present invention.
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First Embodiment

[0018] FIG. 1 illustrates a configuration of an imaging
system 10 according to a first embodiment of the present
invention. The imaging system 10 includes an interchange-
able lens 101 as a first optical apparatus, and a camera body
100 as a second optical apparatus to which the interchange-
able lens 101 is detachably attached and communicably
connected. The camera body 100 includes a camera MPU
102, an operation unit 103, an image sensor 104, a camera-
side contact terminal 105, a camera-side gyro sensor 106,
and a rear display 120.

[0019] The camera MPU 102 is a controller that governs
the overall control of the camera body 100 and the inter-
changeable lens 101, and controls a variety of operations
such as the AE (autoexposure control), AF (autofocus), and
imaging in accordance with an input from an operation unit
103 described later. The camera MPU 102 communicates
various commands and information with a lens MPU 109
through the camera-side contact terminal 105 and a lens-side
contact terminal 111 provided on the interchangeable lens
101. The camera-side contact terminal 105 and the lens-side
contact terminal 111 also include a power supply terminal
for supplying a power from the camera body 100 to the
interchangeable lens 101.

[0020] The operation unit 103 includes a mode dial for
setting various imaging modes, a release button for instruct-
ing an imaging preparation operation and imaging start, and
the like. A first switch (SW1) is turned on by half-pressing
the release button, and a second switch (SW2) is turned on
by fully pressing the release button. The AE and AF are
performed as an imaging preparation operation when the
SWI1 is turned on, the imaging start is instructed when the
SW2 is turned on (SW2-1 ON), and the imaging starts a
predetermined time after the instruction (SW2-2 ON). The
SW2-1 and SW2-2 are turned off when the imaging is
completed. Turning off and on of each of the SW1, SW2-1,
and SW2-2 is notified from the camera MPU 102 to the lens
MPU 109 by communications.

[0021] The image sensor 104 includes a photoelectric
conversion element such as a CCD sensor and a CMOS
sensor, and generates an imaging signal by photoelectrically
converting an object image formed by an imaging optical
system described later. The camera MPU 102 generates an
image signal using the image signal from the image sensor
104.

[0022] The camera-side gyro sensor 106 detects an angu-
lar vibration (camera shake) of the camera body 100 due to
a manual shake or the like, and outputs an angular velocity
signal. The camera MPU 102 drives an image sensor actua-
tor 107 based on the angular velocity signal output from the
camera-side gyro sensor 106 and moves the image sensor
(first corrector) 104 in a direction orthogonal to the optical
axis of the imaging optical system described later. Thereby,
an image blur caused by the camera shake is reduced
(corrected). At this time, the camera MPU 102 performs a
feedback control over the image sensor actuator 107 so that
the position of the image sensor 104 detected by the image
sensor position sensor 108 approaches to a target position.
Thereby, an image stabilization (referred to as IIS herein-
after) by moving the image sensor 104 is performed. The IIS
is performed for the camera shake in the vertical direction
(pitch direction) and the camera shake in the horizontal
direction (yaw direction).
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[0023] The rear display 120 serves as a display unit and
displays an image corresponding to an image signal gener-
ated by the camera MPU 102 using an imaging signal from
the image sensor 104. Before imaging, the user can observe
the displayed image as a viewfinder image (live-view
image). In addition, after the imaging, a still or motion
image for recording generated by the imaging can be dis-
played on the rear display 120. The “imaging” in this
embodiment means imaging for recording.

[0024] The interchangeable lens 101 includes an unillus-
trated imaging optical system, the lens MPU 109, the
lens-side contact terminal 111, and a lens-side gyro sensor
110 described above. The lens-side gyro sensor 110 detects
an angular shake (lens shake) of the interchangeable lens
101 and outputs an angular velocity signal.

[0025] The lens MPU 109 drives the lens actuator 112
based on the angular velocity signal output from the lens-
side gyro sensor 110 and an OIS correction ratio described
later, and moves a correction lens (second corrector) 113 that
is part of the imaging optical system in the direction
orthogonal to the optical axis of the imaging optical system.
Thereby, an image blur caused by the lens shake is reduced
(corrected). At this time, the lens MPU 109 performs a
feedback control over the lens actuator 112 so that the
position of the correction lens 113 detected by the lens
position sensor 114 approaches to the target position.
Thereby, the image stabilization (referred to as OIS herein-
after) by moving the correction lens 113 is performed.
[0026] The OIS is also performed for the lens shake in the
pitch direction and the lens shake in the yaw direction,
similar to the IIS. The correction lens 113 may move in a
direction orthogonal to the optical axis, and may move on a
plane orthogonal to the optical axis, or rotate and move in
the direction around the optical axis as a center.

[0027] Referring now to FIG. 2, a description will be
given of configurations relating to the IIS and the OIS
according to this embodiment. FIG. 2 illustrates a configu-
ration of the camera MPU 102 serving as a controller and a
configuration inside the lens MPU 109 serving as the
controller.

[0028] In the camera MPU 102, an offset remover 202
removes an offset component from the angular velocity
signal from the camera-side gyro sensor 106. An angle
converter 203 converts an angular velocity signal output
from the offset remover 202 into an angle signal. A lens
communication receiver 205 receives information on an
image stabilization transmitted from a camera communica-
tion transmitter 211 in the lens MPU 109. As will be
described in detail later, the determiner 206 determines
whether or not cooperative driving of the IIS and the OIS
during imaging or the first drive is to be performed which
moves both the image sensor 104 and the correction lens 113
for the image stabilization during imaging. In other words,
the determiner 206 determines whether the cooperative
driving of the IIS and the OIS is to be permitted. The drive
control unit 207 in the camera MPU 102 performs a control
according to the first drive described above and the deter-
mination result of the determiner 206, or a control according
to the second drive configured to move only one of the
image sensor 104 and the correction lens 113 during imag-
ing. More specifically, an IIS drive signal to be output to the
image sensor actuator 107 is generated according to the
angle signal from the angle converter 203 and the determi-
nation result acquired from the determiner 206. The image
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sensor 104 is driven at a predetermined correction ratio
described later during imaging in the control according to
the first drive, and the image stabilization is performed using
only the image sensor 104 during imaging in the control
according to the second drive or the image sensor 104 is
stopped.

[0029] On the other hand, in the lens MPU 109, an offset
remover 209 removes a offset component from the lens
shake detection signal (angular velocity signal) from the
lens-side gyro sensor 110. An angle converter 210 converts
the angular velocity signal output from the offset removal
unit 209 into an angle signal. A camera communication
receiver 212 receives information on an image stabilization
transmitted from the lens communication transmitter 204.
Similar to the determiner 206, a determiner 213 determines
whether to perform (permit) the cooperative driving of the
IIS and OIS. A correction lens driving control unit 214
generates an OIS drive signal to be output to the lens
actuator 112 according to the angle signal from the angle
converter 210 and the determination result acquired from the
determiner 213.

[0030] In this embodiment, the camera MPU 102 and the
lens MPU 109 determine whether the cooperative driving of
IIS and OIS is to be performed, but one of the camera MPU
102 and the lens MPU 109 may make the determination and
the determination result may be sent to the other through the
communication. The communicatee that has received the
notice performs the control according to the first drive that
is the cooperative drive of IIS and OIS, or the second drive
that drives only one of them. In this embodiment, the camera
MPU 102 and the lens MPU 109 generate an IIS drive signal
and an OIS drive signal using the output from the camera-
side gyro sensor 106 and the output from the lens-side gyro
sensor 110, respectively. However, the present invention is
not limited to this embodiment, and one of the camera MPU
102 and the lens MPU 109 may generate both the IIS drive
signal and the OIS drive signal, and sends the IIS drive
signal or the OIS drive signal to the other.

[0031] Referring now to a flowchart in FIG. 3, a descrip-
tion will be given of determination processing for determin-
ing whether or not the cooperative driving executed by the
camera MPU 102 (determiner 206) is to be permitted. The
camera MPU 102 as a computer executes this processing
and other processing described later according to a computer
program. In this embodiment, the camera MPU 102 makes
different the image stabilization method according to the
imaging condition in the imaging system 10. In other words,
according to the imaging condition, the control is made
which corresponds to the first drive that moves both the
image sensor 104 and the correction lens 113 in the image
stabilization or the second drive that moves only one of the
image sensor 104 and the correction lens 113 in the image
stabilization. Herein, the imaging condition includes a con-
dition relating to the shutter speed, information on whether
or not the continuous capturing mode is set, and a condition
relating to an imaging interval time (described later). The
determination processing described using the flowchart of
FIG. 3 is similarly performed by the lens MPU 109. For this
determination, the lens MPU 109 receives information on
the imaging condition from the camera MPU 102 in
advance.

[0032] When the power is supplied to the interchangeable
lens 101 after the camera body 100 is powered on and the
communication starts between the camera body 100 and the
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interchangeable lens 101, the camera MPU 102 and the lens
MPU 109 start this processing. One of the camera MPU 102
and the lens MPU 109 will be referred to as an MPU.
[0033] First, in the step S301, the camera MPU 102
determines whether or not the shutter speed during imaging
is set higher than a predetermined speed (such as Y500
seconds). The camera MPU 102 proceeds to the step S302
when the shutter speed is set higher than the predetermined
speed, and proceeds to the step S303 when the shutter speed
is set lower than the predetermined speed.

[0034] In the step S303, the camera MPU 102 determines
whether or not the continuous capturing mode is set to the
imaging mode in the camera body 100. If the continuous
capturing mode is set, the camera MPU 102 proceeds to the
step S304. If the continuous capturing mode is not set (single
image capturing mode is set), the camera MPU 102 proceeds
to the step S305.

[0035] In the step S304, the camera MPU 102 determines
whether the time for returning the image sensor 104 to its
movement center position prior to executing the IIS or
whether the time for centering the image sensor 104 (re-
ferred to as IIS centering time hereinafter) is longer than the
imaging interval time during continuous image capturing.
The imaging interval time is an interval time between two
consecutive imaging operations performed in the continuous
capturing. In other words, this is the time interval during the
continuous capturing from when the SW2-2 is turned off
after capturing a certain frame (first imaging) ends to when
the SW2-2 is turned on next time and the next imaging
(second imaging) starts. The camera MPU 102 proceeds to
the step S302 when the IIS centering time is longer than the
imaging interval time, and proceeds to the step S305 when
the IIS centering time is shorter than (or equal to) the
imaging interval time.

[0036] In the step S302, the camera MPU 102 prohibits
(does not permit) the cooperative driving of the IIS and the
OIS. In this case, the image stabilization is performed with
only one of the IIS and the OIS without the other. On the
other hand, in the step S305, the camera MPU 102 permits
the cooperative driving of the IIS and the OIS. Thereby, the
image stabilization by the cooperative driving of the IIS and
the OIS is performed.

[0037] The cooperative driving of the IIS and the OIS
during imaging can correct an image blur larger than that in
the image stabilization with the IIS or the OIS. On the other
hand, when the shutter speed is high, or when centering is
not finished in time during the imaging interval, the image
stabilization is performed with only the IIS or the OIS during
imaging. This configuration can prevent the continuous
capturing speed from becoming lower or the start of the next
imaging from being delayed by prohibiting a compulsory
execution of the cooperative driving of the IIS and the OIS.
[0038] Referring now to a flowchart in FIG. 4, a descrip-
tion will be given of the image stabilization processing
executed by the camera MPU 102. Initially, in the step S401,
at least one of the camera MPU 102 and the lens MPU 109
calculates and sets the IIS correction ratio and an OIS
correction ratio for the cooperative driving of the IIS and the
OIS. The IIS correction ratio is a ratio of the image stabi-
lization amount caused by moving the image sensor 104 to
a total image stabilization amount (angle (degree)) caused
by moving the image sensor 104 and the correction lens 113
for both the IIS and the OIS. The OIS correction ratio is a
ratio of the image stabilization amount caused by moving
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the correction lens 113 to the total image stabilization
amount. These IIS and OIS correction ratios may be prede-
termined ratios, or may be set using parameters stored in the
camera body 100 or the interchangeable lens 101. Usually,
the IIS and the OIS correction ratios are set so that the IIS
and OIS can correct the image blur by the total image
stabilization amount.

[0039] Next, in the step S402, the camera MPU 102
determines whether or not the SW1 is turned on. If the SW1
is turned on, the flow proceeds to the step S403, and if the
SW1 is turned off, the determination in the step S402 is
repeated.

[0040] In the step S403, the lens MPU 109 starts driving
the OIS. Then, the flow proceeds to the step S404.

[0041] In the step S404, the camera MPU 102 determines
whether or not the SW2-2 is turned on. If the SW2-2 is
turned on, the flow proceeds to the step S405. If the SW2-2
is turned off, the determination in the step S404 is repeated.
[0042] In the step S405, the camera MPU 102 determines
whether the cooperative driving of the IIS and the OIS is
permitted by the above determination processing. If the
cooperative driving is permitted, the flow proceeds to the
step S406, and if the cooperative driving is prohibited (not
permitted), the flow proceeds to the step S410.

[0043] In the step S406, the camera MPU 102 starts
driving the IIS. Then, the flow proceeds to the step S407.
[0044] In the step S407, the camera MPU 102 starts
imaging (single frame imaging in the continuous capturing
mode). During imaging in the step S407, the camera MPU
102 and the lens MPU 109 correct an image blur by driving
both IIS and OIS at the IIS and OIS correction ratios.
[0045] Next, in the step S408, the camera MPU 102 ends
the imaging. In the step S409, the camera MPU 102 centers
the image sensor 104, and ends the image stabilization
processing after the centering is completed.

[0046] On the other hand, in the step S410, the camera
MPU 102 starts imaging. During the imaging in the step
S410, since the cooperative driving of the IIS and the OIS
is prohibited, the camera MPU 102 does not drive the IIS,
and the lens MPU 109 corrects the image blur by driving the
OIS.

[0047] According to this embodiment, this operation cor-
responds to a control of the camera MPU 102 which does not
drive the IIS, and a control of the lens MPU 109 which
drives the OIS and provides the image stabilization. In the
above description, a replacement between the IIS and the
OIS constitutes part of the present invention. In other words,
when the cooperative driving of the IIS and the OIS is
prohibited as the second drive, the control may be performed
that provides the image stabilization through the IIS without
driving the OIS.

[0048] Next, in the step S411, the camera MPU 102 ends
the image stabilization processing and ends the imaging.
[0049] FIGS. 7A and 7B illustrate the driving of the OIS
and the IIS in two continuous capturing modes with different
imaging interval times. In FIG. 7A, an imaging interval time
tA is longer than the longest IIS centering time tc, which is
the IIS centering time when the image sensor 104 is centered
from the position farthest from the movement center posi-
tion to the movement center position. In this case, the
cooperative driving of the IIS and the OIS during imaging is
permitted, and the image stabilization is provided with both
the IIS and the OIS. On the other hand, in FIG. 7B, an
imaging interval time tB is shorter than the longest IIS
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centering time tc. In this case, the cooperative driving of the
IIS and the OIS during imaging is prohibited, and image
stabilization is provided only with the OIS during imaging.

[0050] This embodiment determines, based on the rela-
tionship between the IIS centering time and the imaging
interval time, whether or not the cooperative driving of the
IIS and the OIS is to be permitted, but whether the coop-
erative driving is permitted may be determined based on the
relationship between the time other than the IIS centering
time and the imaging interval time.

Second Embodiment

[0051] Next follows a description of a second embodiment
according to the present invention. The configuration of the
imaging system (camera body and interchangeable lens)
according to the second embodiment is the same as that of
the first embodiment, and common elements will be desig-
nated by the same reference numerals as those of the first
embodiment and a description thereof will be omitted.

[0052] This embodiment will describe other processing
performed in addition to centering of the image sensor 104
as the imaging preparation in the cooperative driving of the
IIS and the OIS. As a specific example of other processing,
correction ratio setting processing will be described for
setting (calculating) the IIS and OIS correction ratios during
a period from when the SW2-1 is turned on to when SW2-2
is turned on. Further, in this embodiment, the camera MPU
102 and the lens MPU 109 determine whether or not the
cooperative driving of the IIS and the OIS is to be per-
formed, based on the imaging condition described in the first
embodiment and the condition relating to the imaging prepa-
ration time (which will be described later) as another imag-
ing condition.

[0053] Referring to the flowchart of FIG. 5, a description
will be given of processing for determining whether to
permit the cooperative driving by the camera MPU 102
according to this embodiment. The steps S501 to S504 and
S506 are the same as the steps S301 to S305 in the first
embodiment, respectively. The determination processing
described using the flowchart of FIG. 5 is similarly per-
formed by the lens MPU 109. For this determination, the
lens MPU 109 receives information on the imaging condi-
tion from the camera MPU 102 in advance.

[0054] In the step S505 following the step S504, the
camera MPU 102 determines whether or not the set time
required to set the correction ratio in the cooperative driving
of'the IIS and the OIS is longer than the imaging preparation
time. The imaging preparation time is the time from when
the SW2-1 is turned on to when the SW2-2 next time is
turned on during the continuous capturing. The setting of the
imaging preparation time can be changed by the user. The
correction ratio setting processing includes processing in
which at least one of the camera MPU 102 and the lens MPU
109 calculates the IIS correction ratio and the OIS correction
ratio, processing that communicates information necessary
for the calculation between the camera MPU 102 and the
lens MPU 109, and processing that communicates the cal-
culated IIS and OIS correction ratios between the camera
MPU 102 and the lens MPU 109 for sharing.

[0055] If the time required to set the correction ratio is
longer than the imaging preparation time, the camera MPU
102 proceeds to the step S502, and the camera MPU 102
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proceeds to the step S506 if the time required to set the
correction ratio is shorter than (or equal to) the imaging
preparation time.

[0056] Thereby, the same effect as that of the first embodi-
ment can be obtained. Further, by considering the correction
ratio setting time, it is possible to prevent the correction ratio
setting time from bottlenecking and the continuous captur-
ing speed from becoming lower or the start of the next
imaging from delaying.

[0057] Referring now to FIG. 6, a description will be
given of image stabilization processing executed by the
camera MPU 102 and the lens MPU 109. First, in the step
S601, the camera MPU 102 determines whether the SW1 is
turned on. The camera MPU 102 proceeds to the step S602
when the SW1 is turned on, and repeats the determination in
the step S601 when the SW1 is turned off.

[0058] In the step S602, the lens MPU 109 starts driving
the OIS.
[0059] In the step S603, the camera MPU 102 determines

whether the SW2-1 is turned on. If the SW2-1 is turned on,
the flow proceeds to the step S604, and if the SW2-1 is
turned off; the determination in the step S603 is repeated.
[0060] In the step S604, the camera MPU 102 determines
whether the cooperative driving of the IIS and the OIS is
permitted by the above determination processing. If the
cooperative driving is permitted, the camera MPU 102
proceeds to the step S605. If the cooperative driving is
prohibited, the camera MPU 102 proceeds to the step S611.
[0061] In the step S605, at least one of the camera MPU
102 and the lens MPU 109 performs the correction ratio
setting processing for setting the IIS and OIS correction
ratios when the cooperative driving of the IIS and the OIS
is performed.

[0062] In the step S606, the camera MPU 102 determines
whether the SW2-2 is turned on. If the SW2-2 is turned on,
the flow proceeds to the step S607. If the SW2-2 is turned
off, the determination in the step S606 is repeated.

[0063] The steps S607 to S610 are the same as the steps
S406 to S409 in the first embodiment. In the step S611 next
to the step S610, the camera MPU 102 determines whether
or not the SW2-2 is turned on, and if SW2-2 is on, proceeds
to the step S612. If SW2-2 is turned off, the determination
in the step S611 is repeated. The steps S612 to S613 are the
same as the steps S410 to S411 in the first embodiment.
[0064] This embodiment determines whether or not the
cooperative driving of the IIS and the OIS is to be permitted,
based on the relationship between the calculation of the
correction ratio, the associated time required for the com-
munication between the camera body 100 and the inter-
changeable lens 101, and the imaging preparation time.
However, this embodiment may determine whether or not
the cooperative driving is to be permitted, based on the
relationship between the time required for other imaging
preparation processing and the imaging preparation time.
[0065] Each embodiment performs the image stabilization
with the OIS without the IIS before imaging starts. During
imaging, the image stabilization is performed only with the
OIS or the cooperative driving of the IIS and OIS, and the
image sensor is centered after the imaging is completed.
Alternatively, the image stabilization may be performed
with the IIS drive without the OIS before the imaging starts,
or the image stabilization may not be performed. When the
cooperative driving of the IIS and the OIS is prohibited, the
image stabilization may be performed with the IIS without
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the OIS. The correction lens may be returned to its move-
ment center position or centered after the imaging is com-
pleted. A condition other than the shutter speed, the con-
tinuous capturing mode, the imaging interval time, and the
imaging preparation time described in each embodiment
may be added to the imaging condition for determining
whether or not the cooperative driving is permitted.

OTHER EMBODIMENTS

[0066] Embodiment(s) of the present invention can also be
realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (e.g., one
or more programs) recorded on a storage medium (which
may also be referred to more fully as a ‘non-transitory
computer-readable storage medium’) to perform the func-
tions of one or more of the above-described embodiment(s)
and/or that includes one or more circuits (e.g., application
specific integrated circuit (ASIC)) for performing the func-
tions of one or more of the above-described embodiment(s),
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s) and/or controlling the one or more
circuits to perform the functions of one or more of the
above-described embodiment(s). The computer may com-
prise one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors to read
out and execute the computer executable instructions. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

[0067] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
functions.

[0068] This application claims the benefit of Japanese
Patent Application Nos. 2018-214846, filed on Nov. 15,
2018 and 2019-170079, filed on Sep. 19, 2019, which are
hereby incorporated by reference herein in their entirety.

What is claimed is:

1. A lens apparatus attachable to a camera that includes a
first corrector configured to move for an image stabilization,
the lens apparatus comprising:

a second corrector configured to move for the image

stabilization; and

a controller configured to control, based on an imaging

condition, the second corrector according to a first
drive that moves both the first corrector and the second
corrector during imaging, or a second drive that moves
only one of the first corrector and the second corrector
during the imaging.

2. The lens apparatus according to claim 1, further com-
prising a determiner configured to determine whether to
perform the first drive based on the imaging condition,
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wherein the controller controls the second corrector
according to the first drive or the second drive based on
a determination result of the determiner.

3. The lens apparatus according to claim 2, further com-
prising a notifier configured to notify the camera of the
determination result of the determiner.

4. The lens apparatus according to claim 1, wherein the
imaging condition includes a condition relating to a shutter
speed in the imaging.

5. The lens apparatus according to claim 1, wherein the
imaging condition includes information on whether or not
the imaging is performed by continuous capturing.

6. The lens apparatus according to claim 1, wherein the
imaging condition includes a condition relating to an imag-
ing interval time from first imaging to second imaging
following the first imaging when the imaging is performed
by continuous capturing.

7. The lens apparatus according to claim 6, wherein the
controller controls the second corrector according to the first
drive when a centering time required for returning at least
one of the first corrector and the second corrector to a
movement center position from a position at an end of the
first imaging is shorter than the imaging interval time, and
the controller controls the second corrector according to the
second drive when the centering time is longer than the
imaging interval time.

8. The lens apparatus according to claim 1, wherein the
imaging condition includes a condition relating to an imag-
ing preparation time from an imaging instruction to a start of
imaging when the imaging is performed by continuous
capturing.

9. The lens apparatus according to claim 8, wherein the
controller controls the second corrector according to the first
drive when a set time required for setting a ratio of image
stabilization amounts by the first and second corrector in the
first drive is shorter than an imaging preparation time, and
controls the second corrector according to the second drive
when the set time is longer than the imaging preparation
time.

10. The lens apparatus according to claim 1, wherein the
controller moves the second corrector in the image stabili-
zation before the imaging.

11. The lens apparatus according to claim 1, wherein the
controller drives the second corrector based on a predeter-
mined correction ratio for a control of the second corrector
according to the first drive, which is calculated for a total of
an image stabilization performed by the first corrector and
an image stabilization performed by the second corrector.

12. A camera to which a lens apparatus is attached, the
camera comprising:

a first corrector configured to move for an image stabili-

zation; and

a controller configured to control the first corrector,

wherein the lens apparatus includes:

a second corrector configured to move for the image

stabilization;

a determiner configured to control, based on an imaging

condition, the second corrector according to a first
drive that moves both the first corrector and the second
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corrector during imaging, or a second drive that moves
only one of the first corrector and the second corrector
during the imaging; and

a lens side notifier configured to notify the camera of a
determination result of the determiner, and

wherein the controller controls the first corrector accord-
ing to the first drive or the second drive based on the
determination result of the determiner notified from the
lens apparatus.

13. The camera according to claim 12, further comprising

a camera side notifier configured to notify the lens apparatus
of the imaging condition.

14. A camera to which a lens apparatus is attached, the

camera comprising:

a first corrector configured to move for an image stabili-
zation; and

a controller configured to control the first corrector,

wherein the lens apparatus includes a second corrector
configured to move for an image stabilization, and

wherein the controller controls, based on an imaging
condition, the first corrector according to a first drive
that moves both the first corrector and the second
corrector during imaging, or a second drive that moves
only one of the first corrector and the second corrector
during the imaging.

15. A lens apparatus attachable to a camera that includes

a first corrector configured to move for an image stabiliza-
tion, the lens apparatus comprising:

a second corrector configured to move for an image
stabilization; and

a controller configured to control the second corrector,

wherein the camera further includes:

a determiner configured to determine, based on an imag-
ing conditions, whether to perform a first drive that
moves both the first corrector and the second corrector
during imaging, or a second drive that moves only one
of the first corrector and the second corrector during the
imaging; and

a notifier configured to notify the lens apparatus of a
determination result of the determiner, and

wherein the controller controls the second corrector
according to the first drive or the second drive based on
the determination result by the determiner notified from
the camera.

16. A control method of an imaging system that includes

a camera having a first corrector configured to move for an
image stabilization and a lens apparatus having a second
corrector configured to move for the image stabilization, the
method comprising the steps of:

acquiring an imaging condition; and

controlling, based on the imaging condition, the second
corrector according to a first drive that moves both the
first corrector and the second corrector during imaging,
or a second drive that moves only one of the first
corrector and the second corrector during the imaging.

17. A non-transitory computer-readable storage medium

storing a program for causing a computer to execute the
control method according to claim 16.
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